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TITLE: Polynextsation of Ethylene Wnaer “i Influence of y-Radiation [9 


PERIODICAL: Vysokomolekulyarnyye soyvedineniya, 1960, Vol. z, No. 6, 


pp. 904-915 i 


TEXT: The radiation-chemical polymerization of ethylene in the gascous 
phase and in organic substances was investigated at different pressure 
and radiation dose as well as some properties of the polymers formed. 


~radiation sources of the institut im. Karpova (Institute imeni 
(1400, 1800, and 20000 gram equiv, Ra) end pressures of 
50-300 atm, radiation dose of 17 to 165 r/sec, and 25°C (sowe experiments 
were rade at 50°c) were the conditions. The experiments were carried out 
in a corresponding device (Pig. 1). The ethylene used was mass- 
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spectroscopically analyzed by Me. V. Tikhomirov and M._Y. Gur'yev. The 
mclecular weight of the polyethylene obtained was determined by the method 
of light scattering by I. G. Soboleva and N. V. Mekletsova; particular 
data on this will be given in a separace paper. The experiments of 
polymerization in heptane, cyclohexane, methanol, and acetone (50 atm, 
25°C, ~1C0 r/sec) ehowed (Table 1) that reaction proceeds ten times more 


rapidly than in the gaseous phase. The polymers formed have u molesular YX 


weight of 20000-40000. Polymara of the atructure c1,C(C,H,) C3 (60%) and 


c1,c(CH,),01 (20%) form in good yield in carbon tetrachloride. Polymeri - 


zation in the gaseous phase was investigated at constant preasure 
(100-300 atm, 72 r/sec) and decreasing pressure (100 and 750 atn, 

17-165 r/seo, 25° and 50°C). The polymer yield increases rapidly if 
experiments are made in the presence of polyethylene (Table 2). To begin 
with, the polymerization rate increases with time and reachez then a 
constant value. The mean moleoular weight and the characteristic vis. 
cosity of the polymers increases with proceeding transformaticn (Table 4) 
The mean reaction rate amounts to 16.9 g/\ hour at 300 atm. 25°C, a 
duration of 24 hours and radiation dose of 72 r/sec, and thy maximum rate 
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20.5 g/1.hour (Table 4). The mean molecular weight and visccsity of 
polyethylene (Table 5) rise with pressure (i.e. the ethylene concentration). 
The maximum rate of polymerization increases somewhat with the radiation 
dose with a proportionality factor of 0.3, while tho radiation-chemical 
yield decreases with an increase in the radiation dose with a factor of 
0.7. The molecular weight of polyethylene increases with a reduction of 
the radiation @ose with a factor of 0.7. The molecular weight of poly. 
‘. A tempera‘ure XxX 


ethylene increase: with decreasing radiation dose (Table 6 
increase from 25°C to 50°C at constant ethylene concentration (330 e/)) 
causes a lesser increase in the polymerization rate and the molecular 


wotght (Table 7). Investigations carrted out by Yu. M. Malinskiw and 
B. I. Everev in the laboratory of radiochemiatry cf the authors’ institute 
showed that the polyethylene cbtsined has a higher density (0.945- 

0.975 g/em) and degree of crystailization than high-pressure polyethylene, 
differs, however, only slightly from tho latter with respect ta the 
tensile strength. In conclusion, tho authors thank A. Kh. Breger, 

NY. _B. Osipov, and Y. A. Gol'din for assisting in carrying out the 
experiments with the gamma emitters. There are 8 figures, 7 tables, and 


11 references: 5 Soviet, 4 US, 1 British, and 1 Belgian, 
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AUTHOR : Abkin, a. D. 


TITLE: Radiation polymerization 


SOURCE: rudy 11 Vaesoyuznogo soveshchaniya po radiatsionnoy khi-~ 
mii. bd. by L, 5. Polak. Moscow, izd-vo AN SOR, 1962, 
430-449 


TEXT: Results of (mostly western) investigations in thie ciorf! or 
radiation polymerization are revieved. The subjects covered include 
radical polymerization, polymerization in-a variety of systems and 
also in the three phases. lonic polymerization in the Liquid ,»hase 
is discussed for iso-butylene, styrene, butadiene and trimethyl- 
2,4,4-pentene-1. Some conclusions are drawn concerning the mechan- 
isms of the polymerization processes and equations and graphs are 
presented to show the relations between the various parameters. 
Lxperiments were carricd out over the range +60 to -112°C. Carbani- 
onic polymerization is also considered, in some detail, for acrylo- 
nitrile in various solvents. 1t was shown that radiation polymeri- 
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zation proceeded by an anionic mechanism, the rate of which in tri- 
methylanine, over the range +25 to -1129C, fell initially to a mi- 
ninun of about -500C and then increased rayitily. Increase in the 
rate of polymerization was also accom vanied by a significant in- 
crease in molecular weight of the polymer. Addition of styrene to 
solutions of acryionitrile in dimethyl-formumide at -749C reduced 
the rate of polyuerigation. A section is devoted to the mechanism 
of ionic polymerization in the liquid »hase and 2 theory is estab- 
lished for the monomoltcular mechanism of chain rupture in the low- 
temperature polymerization of iso-butylene and styrene, associated 
with ejection by the growing carbonium ion of a proton and the for- 
mation in the final grceup of the polymer chain of a double bond. 

An equation is given for the ratio of joint polymerization, 


.2 2 - 
(A+ 1)(ryA° + 2aB + r.B )w, oe 


Gee herent ee ee ee AB 


Aw gria® + Xe AB + 2,roB 


A’B A 
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where A and B are the monomer concentrations; aa and®,, are the in- 


dividual rates of polymerization; A isa quantity characterizing the 
ratio of the rates of formation of initial active centers “rom the 
monomers A and B by their joint polymerization; X is a quantity 
characterizing the ratio of the constants of the rates of "cross! 
chain rupture and the rates of ‘joint chain growth. There are 3 tab- 
les, 8 figures and 80 references. : 


ASSOCIATION: Fiziki-khimicheskiy institut iff: lb. Ya. Karpcva"(Phy- 
Sico-Chenical Institute im. L. Ya. Karpov) 
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woth the protons fesm.og in the chemi-adserhed “aver Detaled data on the 


mtg EE ee pl SOL AUP SPR NG emp Gin Mcaae ig ee ; : he eT EER 


d..gures. i 


ASSOCLATION Fizixo-khimicheshiy institut.n. 0. Ya. KRorpoy i Physico- 
Chemical Inatitute; 


SUBMITTED: 25Mar64 ENCL. 06 


SOR 


| feed. BIB oo 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4 


L 4283-66 EW? (m)/EPF(c)/E°F(n)~2/SuP(4)/T/ea(h)/ENA(1) RPL We /GG/RH - 


| ACCESSION NR: A5024006 7 —SS—S*«(RL0020/65/164/002/0365/0367 
‘ a? > : 


‘ Au 
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: TITLE: Radiation pol morizatiod ‘of vinyl chloride/in solid solutions at low temperature 


ee ere: 


Boe: Ht 
> SOURCE: AN SSSR. Doklady, v. 164, no. 2, 1965, 365-367 
TOPIC TAGS: vinyl chloride, radiation polymerization, mineral oil, solid solution 


ABSTRACT: The polymerization of vinyl chloride waa carried out in mineral oil at a dose 
rate of 70 rad/sec (Co69) and temperatures of -78 and -196C,fi.e., above and below the 
melting point of vinyl chloride. Considerable postpolymerization was found to take placa 
curing thawing of the solutions, 60 that the latter was carried ovt very rapidly when kinetic, 
data were taken. The kinetic curves obtained show that at -196C the reaction rate de- \ 

- ereases sharply during the first stage, and the polymerization practically ceases at | 

15 - 20% conversion; the yield of polymer becomes markedly reduced when the vinyl ( 
chloride content increases from 6 to 15%. At -78C, the reaction rate increases sharply at -- 
first, then reaches a maximum, and declines rapidly at 50 - 60% conversion. The pro- 

ducts formed are low-molecular polymers, It is postulated on the basis of the kinetic data! 
that. the polymerization of vinyl chloride in a solid mineral oil solution is determined by a }--- 
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definite ordered arrangement of vinyl chloride molecules, The structure of the frozen ~~ 
systems also affects the polymerization process. In contrast to amorphous solutions of ! 
vinyl chloride in low-molecular paraffins, the solid system vinyl chloride-mineral oil 
ie a microhcterogenoous onc; in the presence of microheterogencity, significant kinctic 
effects can take place. Orig, art. has: 2 figures. eo 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physiochemical In-_ 
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pee Radiation-induced sobatewiie a tetrafluoroethylene and acrylonitrile|at 
2K ~ rrr /9 ; =. 


a 
ORG: . None : : ? a> Joes . 6.8 mi 


SOURCE: Vysokomolekulyarnyye soyedineniya, v. 8, no. 5, 1966, 961-962 


TOPIC TAGS: tetrafiuorothylene, acrylonitrile, bulk polymerization, low temperature 
polymerization 


ABSTRACT: Polymers of ,tetraflivoroethylene or acrylonitrile have been prepared by 

bulk radiation-induced polymerization of the monomers at 4.2K. Molten monomer samples 
were frozen at a given rate in liquid nitrogen, placed in a cryostat with liquid -f 
helium, and irradfated. Defrorting of the samples was conducted under conditions whidh 
excluced post-polymerization. The authors assume that in the course of polymerizatio 
of the monomera at low temperatures the bulk temperature of the samples does not 
determine the charecter of the polymer chain formation, which takes place in “hot" 
regions. The polymer chains grow before relaxation of the vibration excitation of 
molecules in “hot" regions has time to occur. The authors also assume that polymeri- 
zation foilows the cooperative mechanism which does not require activation for the 
addition of individual monomer molecules. Orig. art; has: 1 figure. [BO] 
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' AURHORS: Abkin, A. D.; Auer, A. L.; Breger, A. Kh.; Vaynshteyn, 

B. I.; Voropayev, Yu. V.; Gol'din, V. A.; Gronov, V. F.; 
Osipov, V. B.; Sy#rkus, N. P.; Ushakov, V. D.; Khomikovskiy,' 
P. M.; Tsingister, V. 4.; Ohikin, Yu. A. 


. TITLE: Radiation polymerization of athylene in enlarged laboratory 
apparctus. : 


‘ SOURCE: Plasticheskiye massy*, no. 2, 1964, 3-6 


| TOPIC TAGS: ethylene, radiation polymerization, reactor design, 
, reactor surface area, reaction rate, polymer yield, reactor tempera- 


‘ture field 


i ABSTRAOT: Radiation polymerization of ethylene was conducted in 
'; laboratory reactors of 1-2 liter capacity (fig. 1 & 2). Based on 
, tolerances admitted in this work, it waz found that the temperature 
‘field can be calculated with sufficient ecouracy. Comparison of 
} reaction rates and yield of ethylene polymer shows that these factors 
, are independent of the specifio surface of the reaction space. Thus . 


La aa ah Se en a ee 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4" 


"APPROVED FOR RELEASE: 04/03/2001 se haa Slo : 


j ACCESSION NR: APAOL218 1 nr ere aa 


‘commercial scale apparatus can be designed by estimating the pro~ | 

‘cess rate and yield dependence on pressure, temperature and dosage 
irate without concern for specific surface area of the reactor. 
jOrig. art. has: 1 Table and 5 Mgures 
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AUTHORS: Gantmakher, A. R., Medvedev, S. S., Abkin, A. D. 
‘© a eet 
TITLE: Low-temperature polymerization of ethylene tetrafluoride in 
liquid phase by the action of gamma radiation 


PERIODICAL: Vysokomolekulyarnyye Soyedineniya, v. 3, no. 2, 1961, 320 


TEXT: In this letter to the editor the authors state that they were the 

first to examine the liquid phase polymerization of ethylene tetrafluoride 
under the action of gamma radiation. The polymerization was conducted in 
sealed glass phials in the absence of oxygen, at -55°C and 10 roentgen/seo, . 
Under these conditions, the reaction took place at a high rate and was 
acoompanied by the formation of a solid polymer, Afer one hour, the yield JS 
of polyethylene tetrafluoride was 35%. It was increased up to 95% by a 
radiation of 6 hr. The studies were continued by Ye. F, Volkova, A. V. 

Fokin, V. M. Belikov (Tezisy dokladov na II Veesoyuznom soveshchanii po 
radiatsionnoy khimii, 1960 str. 65 (Theses of the Reports on the 2nd All- 
Union Conference of Radiation Chemistry, Moscow, 1960, p. 65) Ref. 1). The 
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publications show (S. S. Medvedev, A. D. Abkin, P, M. Khomikovskiy, G. N. 
Gerasimov, V. F. Gromoy et al., Vysokomolek. soyed. 2, 904, 1960, Ref, 2) 
that ethylene under similar conditions is polymerized more Slowly. Thig 
difference in the polymerization rates of ethylene tetrafluoride and 
ethylene may be due to a slower rupture of chgins by recombination in the 
polymerization of ethylene tetrafluoride due to repulsive forces. The 
latter ocour in the approximation of perfluorinated radicals of polyethy- 
lene tetrafluoride. The slow rate of chain ruptures may also be due to 
topochemical peculiarities occurring in the polymerization of ethylene te- 
trafluoride, ([Abstracter's notet this a full translation from the 
original.) There are 2 Soviet-bloc referpnees, 


SUBMITTED: October 29, 1960 
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eae Ss. Kfinenkon Ruse dana, Nov. 40, 1th 

“The polymerization is eflected in the presence of tetralin 
peroide as catalyst. 
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(over G8") ia otnerved at x om N's tor the T+ UL and 
acat 5 = TU; for the k ¢ UL system. The compa. of the 
polymer depends little on the Utue of polymerization and 
temp., but varies eccordng to x. In the 1 + HD systesa, 
the polymer contains more 1 than the original mixt. at 5 < 
835 ard less than the original mixt.at x > 53%. lathe 
+ fit cystern, the “‘szeotropic’’ mixt. hans = BR. 
concn. of (BO); in the polymer decreases when ! 
However, polymerization continues also after t 
becomes zero. Monomer, distd. from the pol: 
again mized with it, polymerizes at the same as no distn. 
occurred, but soln. and reppin. of polymnet remove its 
catalytic activity. The compn. aa 
on the coasts. a and  ¢x easing the relative rat 
action of 2 free radicals with the 2 components of the mono- 
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Binary copelymerization. L. M. Qindin, A.D, Abbia, 
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172: HET HCE Katish).—A math. proof ts given af the 
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ton ed the dificsent types of stiveturce and fie tho ilies 
tribution functions of these structures. C.F. 
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ADIN, A. D. 


The Nature of the Branching geaction urine Raiical Polymerization of Dienes, 
A, D. Abkin, S.N, Kamenskaya, £.S.Medvedev, Cor. Mor.,Acad, Sci. USSR; 
Res. Physicochem. Inst. im. L. Ya. Karpov 
pp 269-271 


Sci. 
- DAM SSS2, vol.§8,no.2, Jan 53, 


A Quant appraisal is made of the snecific rates of the reaction between 
the polybutadiene radical and polybutadiene particles at the mono- and dis 
substituted double bond, 


255715 
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The kinetics of sopolymerization,. _D. Abkin. Vep- , : 3 
very Khim. Kinctits, Katelea 6 an Me Oe Speiomosti, , 
i fhod, Nowk SSSR. 1955, 358-52.--Copolysnerization 
a eee Ale can be studind much more fully ov the basis of 
_ Binet data on sopolyme izatlon reactions (Abkin, ¢ a}., “— - 
CA. 49, 45255, Base) a merely froma the see rela- e 
” thons of the various pedyiner ormations and the ¢ stribution . fut . 
tof the monomer nits in the mal. The method and results : M ALWO UT Zz 
‘ of kinetic jnvestiyation are discussed. An equation de- i 
Hired for the velocity of polynerization reaction gives suf- ‘ 1 66 
> Schently accurate infurmation on the shape of the velocity: at cf? £ 
compn, carve for any real binary syztiem and gives the value 
of a const, that characterizes the cfectivencss of a ‘criss ; 
eros” chain rupture. Monomers ith conpuguted double 
Dontls werr found to be rhosl reactive towards radicals of any 
ess tyne, whereas monomers with jsolated double bords ara 
feast reactive toward radicals. This is Dustrated on the 
. ving) chloride 4 butadiene, viny! chloride + vinylidene 
chiovide, vinyl acetate - styreue, etc. polymerizations. 1 
A table was constiucted of the relative reactivithes of mono- 
sap enipheent a nO . pees 
mers and fatlicais, and the reascns for the reactivity dif- 
, : ferences are discs sed on the basis af thelr chem. structures. 
. ¥ W Ai. Stemmbese 
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Less 


Additivity of contraction in copolymerization. Vysokom. soed. 1 nob: 
863-864 Jo "59. (MIRA 12:10) 


1,Fiziko-khimicheskiy institut im, L, Ya. Karpova. 
(Polymerization) 
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SOKOLOV, L.Be; ABKIN, A.D. 


Copolymerization with the participation of bifunctional manomers. 
Vysokom,soed. 1 no.721024-1026 J1 '59. (MIRA 12:11) 


1, Fisziko-khimicheskiy institut im L.Ya, Karpova. 
(Polymerization) 
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DYURNBAUM, V.5.;, ABKIN, A.D; KLIMENKOV, v.5. . 
TO rs cate toe 
Production of copolymers of acrylonitrile with methacrylamide and 
of fibers derived from them. Khim. volok,.noe2:24—-28 '59, 
(MIRA 12:9) 


1.Vaesoyuznyy nauchno~issledovatel'skiy institut iskusstvennogo 
volokna,. 
(Acrylonitrile) (Methacrylamide) (Rayon) 
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AUTHORS : 


TITLE: 


PERIODICAL: 


ABSTRACT ; 


Card 1/3 


SOV/76-33:-6-34/44 

Sokolov, L. Be, Abkin, A. D. 

PO Spe preg a a 
On the Mechaniam of Copolymerization With Participation of 
Bifunotional Monomers (0 mekhanizme sovmestnoy polimerizatsaii 
8 uchastiyem bifunktsional'nykh monomerov). I. Copolymeriza- 
tion of a-Chloracrylate of 2-Ethoxyethanol With Styrene, 
Mathylmethacrylate and Methylacrylate (1. Sovnestnaya poli- 
merizatsiya a-khlorakrilovogo efira 2-etoksietanola so 
atirolom, metilmetakrilatom i metilakrilutom) 


eeet 


Zhurnal fizicheskoy khimii, 1959, Vol 33. Nr 6, 
pp 1387-1392 (usar) 


In connection with the problems of synthesis of branched 

and reticular polymers (P), investigations of the polyneriza- 
tion mechanism of systems with binfunctional monomers are 
particularly important. The copolymerization (CP) of the 
monomers styrene (I), methylmethacrylate (II) and methyl- 
acrylate (III) with ethylene-glycol-di-a-chloracrylate (IV) 
and 2-ethoxyethanol-a-chloracrylate (V) was investigated, 

The present paper presents the experimental results obtained 
with {v). The (CP) took place in methylethylketone solutions 
at 50 °C. Benzoylperoxide was used as initiator. and the re- 
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SOV /76-33-6-34/44 
On the Mechanism of Copolymerization With Participation of Bifunctional 
Monomere. I, Copolymerization of a~Chloracrylate of 2-Ethoxyethanol With 
Styrene, Methylmethaorylate and Methylacrylate 


action kinetics was determined by the dilatometric method, 

On the system (III) ~ a it was observed that (V) ia a more 

active monomer than (III) but much leas active than the radical. 

The (CP)-constants computed for thie system are a = 0.1 and 

B = 3.8. A closer consideration of the reaction mechanism ig 

put forward. In the (CP) of (II) with (V) there was computed 

a = 0.4 and B = 1.2, and in contrast to the system (111) - (Vv), 

& weak maximum was observed in the diagram polymerization 

rate (PR) - composition rye 2). The latter is due to polar 

factors. For the system (I) ~ (V), the values a = 0.12 and 

B = 0.26 were obtained which point to the fact that (I) is 

more active than (VY) in the reaction with the monoeater radical. 

In the diagram (PR) - composition (Fig 3), a distinctly 

marked maximum can be observed which is also produced by a 

polar effect. A comparison of the (CP)-constanta obtained 

with those of the system with methyl--a--chloracrylate 

(Refs 6-10) (Table) shows good agreement. It is ascertained 

that the polymerization kinetics of the systens investigated 
Card 2/3 can be well represented by the simplified equation of the 
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On the Mechanism of Copolymerization With Participation of Bifunctional 
Monomere. I. Copolymerization of a-Chloracrylate of 2--Ethoxyethanol With 
Styrene, Methylmethacrylate and Methylacrylate 


copolymerization kinetics, under the assumption of equal 
initiation rates of the process on both monomers, Finally, 

the authors express their thanks to Academician S. S. Medvedev. 
There are 3 figures, 1 table, and 17 references, 8 of which 


ASSOCIATION: Piziko--khimicheskiy institut im. L. Ya. Karpova, Moskva 
(Physico-chemical Institute imeni L. Ya. Karpov, Moscow) 


SUBMITTED: December 13, 1957 
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Sokolov, L. Be, Abkin, A. D. S0V/76-33 -7 9/40 
Cn “Sh: Mechaniam of Copolymerization With Participation of 
Bifancsionai Monomers. Il. Particularities of the Polymexiza-~ 
tion cf Binary Systems With the Participation of tha Ethylene 
Glycol Di~a-chlorgacryl Ester 


Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 7, pp 1495 - 1503 
(USSR) 


The authors investigated the copolymerization (CP) of the eth- 
ylene glycol di-a-chlorcacryl ester {I) (diester) with styrene 
prt) methyl methacrylate (III), and methy) acrylate (IV). 

(I) was obtained fron a chlor: acrylic acid and ethylere glycol 
ty eae method described already earlier (Ref 1). The authors 
checked the polymerization (P) at 50 + 0.05°C in mathyl-ethy? 
ketcne at a monomer concentration of 1 mol/l. During the (P) of 
(I) it was found that the polymer ig precipitated ty (P) of 

3 ox 4%. Por the (CP) of (IV) with (1) the (CP). conetunts 

c= Q.f and B = 3.6 were obtained. for the (CP) of (III) with 
(I), a = 0.35 ard B = 1.4, and for the (CP) of (iI) with {1), 
a= 0.02 and & = 0.2. Accordingly, the authers found the 
lowing: The (P)-rate of (I) is twice as great as that of 
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(Yabtel that ramified and = 


2igh* dispersion 44 was found 
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with bDifunctic manames ka f Ps. 4 : ees 
brine denal monomers like (I). is its low separation vate, 
which 26 sgcribed to the reticular structure of , 


~ 4 rypy. he ge array ° 
oY the (CP) of the systems (IV) + (1) and CIs vis (I), ius 


wiewessi a 


bee Rice ae ; che regultant 
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that the reaction acceleration with time ig se be explained by 
ar acsurulation of radicals within te gysten. which vg caused 
ty Chain transfer on the part of the polymer “ey an nase: 
ticn reaction of the added vinyl groups. In Unclusson, shar 
suchors thank Academician S. Ss, NMedvedeae for his me ee 
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On the Mechanism of Copolymerization With Participation 80V/76-33-7-9/40 
of Bifunctional Monomers. II. Particularities of the 

Polymerization of Binary Systens With the Participation of the Ethylene 
Glycol Di-aq-chloroacryl Ester 


There are 5 figures, 1 table, and 12 references, 4 of which 
are Soviet. 


ASSOCIATION: Fizikokhimicheskiy institut im. L, Ya, Karpova (Physico~ 
chemical Institute imeni L. Ya. Karpov) 
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AUTHORS: Abkin, A. D., Sheynker, A. P., Mezhirova, L. P. 
TITLE: On the "Carbanion" Mechanisn of Polymerization’ Under the 
Effect of Gamma Rays. 14 


PERIODICAL: (asany fizicheskoy khimii, 1959, Vol 33, Nr 11, p 2636 
USSR 


ABSTRACT: Data from publications (Ref 1) on the polymerization of iso- 
butylene, and data of the joint polymerization of isobutylene 
with vinylidene chloride and of the styrene with methyl 
methacrylate, obtained by the authors (Ref 2) show that at low 
temperaturesland influenced by nuclear radiation, the polye 
merization ocours according to the carbonium mechanism. Up to 
present there is no information in publications on the course 
of a "carbanion" mechanism at the polymerization under the ine 
fluence of nuclear radiation. It has been established that the 
polymerization may proceed according to both mechanisms 
(carbonium or "carbanion" mechanism) and that this is not de- 
termined by the chemical structure of the monomers, but by the 
nature of the medium. Data on the polymerization of acrylic 
acid nitrilél and styrene lat -78°C (Table) under the influence 
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On the "Carbanion" Mechanism of the Polymerization Under the Effect of Gamma 


Rays 


of gamma rays, show that the polymerization of the acrylic 

acid nitrile in solving agents with electron donor substituents 
(triethyl amine, dimethyl formamide) occurs and that none 

occurs in ethyl chloride (which is usually used for carbonium 
polymerization) containing electrophilic groups. Contrary, ni 
styrene polymerizes only in ethyl chloride. These data show 

that acrylic acid nitrile, which has molecules containing 
electronegative groups, polymerizes, under the given conditions, 


not according to the radical mechanism, but according to the 
“carbanion" mechanism. It is mentioned that more detailed 
results of the investigations carried out will be published 
later and that the authors thank Academician S. S. Medvedev. 
There are 1 table and 3 references, 2 of which are Soviet, 
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AUTHORS: Sheynker, A. P., Yakovleva, NM. K., Kristal'nyy,E, V., 
Abkin, A. D, 


TITLE; On the Mechanism of the Low-temperature Polymerization of 
Monomers Under the Action of & Camma-radiation (0 mekhanizme 
nizkotemperaturnoy polimerizatsii monomerov pod deystviyem 

ganma-izlucheniya) 


PERIODICAL: (isan Akademii nauk SSSR, 1959, Vol 124, Nr 3, pp 632-634 
USSR 


ABSTRACT: The present paper deals with the results obtained by in- 
vestigating the mechaniam of the low-temperature polymeriza- 
tion of various vinyl compounds under the action of a 
y-radiation. The authors investigated this mechanisan by employ- 
ing the method of joint polymerization, according to which 
it is possible to obtain the necessary information concern~- 
ing the nature of active particles (radicals, ions) participat- 
ing in the active process from the composition of the Ko-poly- 
mer and from the kinetic data. The authorg investigated the 
common polymerization of isobutyls with vinylidene chloride 
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and of methyl-metacrylate with styrene in ethylchloride as 
solvent at -78 *9 +25°. Polymerization was carried out in 
anpoules on a Co°°-source of 20,000 g-equivalents at an in- 
tenaity of 230-250 r/sec. The degree of polymerization was 

not more than 10%. A diagram supplies data concerning the 
gependence of the copolymers on the composition of the oriinal 
mixture for the system isobutylene-vinylidene chloride, which 
were determined in the course of polymerization at different 
temperature conditions. From these data the constants of the 
common polymorization a (for iscbutylene) and @ (for vinylidene 
chloride) were then determined according to the simplified 
equation for the integral composition. The following holds: 


[oe ns ENSUE LI nar 


‘Polymerization temperaturo in : 


Card 2/4 The composition of the common polymers formed depend to a 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4" 


"APPROV : 
ED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4 


sov/20-124-3-39/67 
On the Mechanisa of the Low-temperature Polymerization of Monomers Under 
the Action of a Gamma-radiation 


considerable extent on temperature. Details are given. The 
data discussed in the present paper permit the following 
conclusions *o be drawn: The joint polymerization of iso- 
butylene with vinylidene chloride under the influence of 

a y-radiation at low temperatures occurs according to the 
carbonium (karboniyeviy) mechanism or a similar mechanism. 
The authors further investigated the polymerization of 
ytyrene in an equimolecular mixture of styrene ang methyl 
metacrylate in ethyl chloride a5 solvent. With dacreasing 
temperature, the methyl metacrylate component in the ¢co~ 
polymer decreases, which jndicates an increase of the share 
of ion reactions in this process. The authors thank Academician 
S$. S. Medvedev for discussing the results obtained. There 
are 2 figures, 2 tables, and 8 references, 4 of which are 
Soviet. 


ASSOCIATION: Nauchno-issledovatel 'skiy fiziko-khimicheskiy institut 
jm. Le Ya. Karpova (Physico-Chemical Scientific Research 
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AUTHORS: Rozovakaya, N. Ne, Abkin, A. D. 
et saan, 
TITLE: Study of the copolymerization of styrene and a-eleosteario 
acid 


PERIODICAL: Referativnyy shurnal. Khimiya, no. 21, 1961, 456, abstract 
21P145. (Lakokrasochn. materialy i ikh primeneniye, no. 4, 
1961, 9 - 12) 


TEXT: The copolymerization of styrene (I) and a-eleostearic acid (II) 
dissolved in toluene was studied in the presence of benzoyl peroxide. 
Methods and results are presented. The copolymerization constants were 
determined, the differential and integral compositions of the polymers in 
the course of polymerization were calculated, and the conditions under 
which the copolymerization limit is reuached were established. Small 
additions of II were found to inhibit the polymerization of I considerably. 
As a monomer, II is more reactive than I even though the reactivity of the 
radical of I is much higher than that of the radical@ Il, This faat causes 
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the inhibitory action of II on the polymerization of I. 


Complete translation. ] [ Abstracter's note 
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AUTHORS: Sheynker, A. P., Abkin, A. Dd. 
TITLE: Ion mechanism of polymerization under the action of 
nuclear radiations 
SOURCE; Tashkentskaya konferentsiya po mirnomy ispol:zovaniyu 


atomnoy energii. Tashkent, 1959. Trudy- v 1. Tashkent, 
1961, 395-400 : 


TEXT: The copolymerization of the following pairs of monomers was exemined 
isobutylene - vinylidene chloride (in the bulk) between -78 and 0°C; 

styrene - methyl methacrylate between -78° and 25°C; and isobutylene - 

atyrenu ct -78% (with ethyl chloride as solvent); acrylonitrile - atyrene \ 
at -78% (as solution in dimethyl formamide) Specially designed 
dilatometers and a Co®° source were used for the experiments. The 
copolymerization constants r, (for isobutylene), and To (for vinylidene 


chloride) at -70, -40, and O°C are 25, 1.27, 0.03, and 0, 0.21, 1.3, 
respectively. The compositions of the resulting copolymers are largely 


Ee. on the polymerization temperature, and their concentration rises 
Card 1/% 
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significantly on cooling from -40 to -78°C. Therefore, low- and high- 
temperature polymerization under the action of radiation probably follow 

the ion and the radical mechanism, respectively. On the strength of these 

and other facts, gamma irradiation permits low-temperature copolymeriza- yl 


tion of isobutylene with vinylidene chloride according to the carbonium 
mechanism. The radiation polymerization of styrene and methyl methacrylate 
at 25°C follows the radical process. In the gamma polymerization of an 
equimolecular mixture of styrene and methyl methacrylate in ethyl chloride, 
the relative amount of the methyl methacrylate component in the copolymer 
drops rapidly with decreasing polymerization temperature. The reenlting 
copolymers contain a component with a high concentration of styrene. Ion 
chains are formed in the low-temperature polymerization of styrene and 
methyl methacrylate according to the carbonium mechanism. The polymeriza- 
tion rate is reduced sharply by the addition of small amounts of 
isobutylene to atyrene. Low-temperature radiation polymerization may also 
take place according to the ion mechanism. Not only the chemical structure 
of the monomer to be polymerized, but also the nature of the gurrounding 
medium influences the polymerization mechanism. The mechanism of ion 
chain formation and the nature of the resulting ion pairs will later be 
studied. M. ¥. Yakovleva and L: P Mezhirova assisted in the investiga- 
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AUTHORS: Mezhirova, L. P., Sheynker, A. P., Abkin, A, D.- 
TITLE: The carbanionic mechanism of polymerization under the action 


of gamma rays 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 1, 1961, 99-104 


TEXT: The present work studies the polymerization of acrylonitrile and its 
copolymerization with styrene under the action of y-radiation at low 60 
temperatures for the purposeof explaining the reaction mechanism. Co was 
used as radiative eource. The experimental temperatures ranged from -50 to 
-112°C, Polymerization was performed in the solvents dimethyl formamide, 
triethyl amine, isopropyl amine, acetone, toluene, acetonitrile, propio-~ 
nitrile, ethyl chloride, heptane, ethyl acetate. The reaction rate was 
measured dilatometrically, (The volume ohange of the reaction mixture 
during polymerization was measured by the change of electric resistance of 
@ platinum wire and a meroury thread inside the dilatometer capillary). 

The acrylonitrile polymers were separated from their solutions by means of 
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methyl alcohol and tne styrene copolymers by a heptane - ether mixture. 

The copolymers were microanalyzed for C, H and N. In some cases the results 
were checked by infrared spectroscopy. At -78°C, and a dose rate of 

128 rad/sec, the polymerization pate of acrylonitrile (initial concentration 
3.5 mol/l) was 1.57 mol/1.sec-10° in isopropyl amine, 6.7 mol/l+sec.10° in 


triethyl amine, 9.7 mol/1+sec*10° in dimethyl formamide and 2,1 mol/1+sea:10 
in the "bulk". The copolymerization constants were x, = 33 (acrylonitrile), 


rT, = 0.1005 (styrene). Results: Acrylonitrile polymerization occurs only in 


the solvents dimethyl formamide, triethyl amine and isopropyl amine, but 
not in solvents with electron acceptor properties. The composition of the 
copolymers obtained at -78°C by the above method and that of the analogous 
copolymers prepared by a radical reaction exhibit significant differences, 
The polymerization rate of acrylonitrile increases proportionately with 
the dose rate. <A reduction of the reaction temperature from -50 to -112°C 
produces a great inorease of reaction rate and molecular weight. The 
findings indicate a carbanionic reaction mechanism. The authors thank 

Ye. A. Tsarfin and K. G. Nogteva, both at Vladimirskiy nauchno- 
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analyses. There are 4 figures, 2 tables, and 8 references: 5 Soviet-bloc, 
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AUTHORS: Sheynker, A. P., Abkin, A. D- 

TITLE: Study of the mechanism of polymerization by radiation. I. 
’ Mechanism of carbonium polymerization of isobutylene and 
styrene under the influence of gamma radiation 


PERIODICAL: Vysokomolekulyarnyye soyedineniye, v. 3, no. 5, 1961, 716-722 


TEXT: The authora studied the kinetics and mechanism of separate and joint 
polymerization of styrene and isobutylene under the action of gamma radia- 
tion. According to published data, these monomers polymerize at low temper- 
ature following the carbonium mechanism. The kinetics of the process was 
studied dilatometrically. Isobutylene and styrene (2.5 moles/1) dissolved 
in ethylchloride were filled into reaction ampoule 1 (equipped with spiral 
capillary 2; Fig. 1) until the level A was reached. This prcecess was car- 
ried out in vaouo and at the same temperature at which polymerization was 
performed. Capillary 3 was filled with Hg. In order to prevent boiling of 
the reaction mixture, sphere 5 was filled with the same mixture so that 6 
counterpressure existed. The platinum wire 4 with the contacts 7 was con- 
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nected to a measuring bridge and, thus, the resistance was measured, which 
increased due to a decrease in volume during polymerization and simultaneous 
lowering to the Hg level in capilla 3. The mercury was collected in 6. 
Irradiation was carried out with Coat -78°C and a dosage of 106 rad/seo. 
Volume changes not causei by polymerization (i.e., due to heating during 
radiation adsorption) were oorrected by a control dilatometer filled with 
ethylechloride, isopentene, and ethylbenzene. The composition of the co- 
polymers was determined by Ya. A. Taarfin and K. G. Nogteva (analitiches- 
kaya laboratoriya Vladimirskogs NTTSa: Analytical Laboratory of Vladimir 
NIIS) by elementary analysis. Fig. 5 shows the composition of copolymers 
consisting of isobutylene and styrene. During the initial stage of co- 
polymerization, the yield of copolymer is a linear function of time. The 
same holds for separate polymerization of monomers: styrene 20.1+1076 mole/): 
*secy isobutylene 14.1°1076 mole/l-sec. Fig. 7 shows the copolymerization 
rate® for different molar fractions of isobutylene. Fig. 9 presents 

log @ as a function of the logarithm of the radiation dose I (14-110 rad/sec} 
Also log® « f(log c) (c = concentration is a linear function for both 
monomers. The authors calculated the reaction constanta from the data 

on the composition of the copolymers: Tr, (isovutylene) = 3.5; 

ro (styrene) = 0.33. In radiation polymerization and at low temperature, 
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styrene concentration ig a linear function of the monomer concentration. 

Table 2 illustrates the dependence of the styrene polymerization rate on 

the surface of the reaction vessel. At -78°C, the use of ampoules made 

of stainless steel reduced the rate of styrene polymerization. The  @ 
polymer molecular weights at an initial molar ratio styrene ‘methyl 

methacrylate of 0.9:0.1 were determined by N. V. Makletsova by the light 

scattering method at 70,000 for polystyrene and 30,000 for the copolymer. 

In copolymerization under the action of y-radiation, lowering of the 

reaction temperature from 25°C to -78°C increases the relative content 

of styrene component (x, (styrene) =20; r,=0.005). On polymerization of 


these monomers under the action of y-radiation at 25°C, ry =0.63; 2) =0.50. 
In the case of a peroxide-initiated polymerization at 60°C, ry =0.52; 
ry =0.46, With cation catalysts, r,= 10.53 Ty 20.1 and with anion 


us 


catalysta ry =0.1; ry =6.0. The copolymer composition and the dependence 


of the copolymerization rate on the composition of the monomer mixture 
(Fig. 5) indicate a carbonium mechanism of polymerization of styrene with 
methyl methacrylate at low temperatures under the action of y rays. Fig. 5 : 
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shows that the addition of (~ 10 mole%) methyl methacrylate inhibits 
polymerization to a greater extent than the addition of isobutylene, but 
not as strongly as acrylonitrile addition. From this it is concluded that 
the inhibition increases with increasing electronegativity of the sub- 
stituent at the double bond of the added monomer, There are 6 figures, 

2 tables, and 10 references: 5 Soviet-bloc and 2 non-Soviet-bloc. The 
three references to English-language publications read as follows: 

kef. 3: RB, Worrall, A. Charlesby, Journ. Appl. and Isot., 4, 84, 1958; 
Ref. 5: W. J. Burlant, D. H. Green, J. Polymer Sci., 31, 227, 1958; 

Ref. 7: A, Shapiro, V. Stannett, J. Chim. Phys., 56, 830, 1959. 


ASSOCIATION: Nauchno-issledovatel' akiy fiziko-khimicheskiy institut im, 
L. Ya. Karpova (Scientific Research Institute imend 
L. Ya. Karpov 


SUBMITTED: July 21, 1960 
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1). 9/0 is Bi01/B2z20 


AUTHORS: Gremov, V, F., Khomikovskiy, P. M., Abkin, A. D, 
ee 
TITLE; Copclymerization or aeryi nitrile one ethylene under tne 
effect ef f&A0ma radiation 


PER1OVICAL: Vy soxomolekulyarn yye Soyedineniya, v. 3. ne. 7, 1961 
115 - 1O01y 
TEAT: The copolymerization of ethylene with Aeryi titrole CANY under 


the effect of gama radiation of co?” ro, CGO S-equ rlitur, is studied. 

The tests were eurformed st 2090 yp solution cf trinene, Le DY ssure 

of the ethylene veing ju to 45 kefen® and the intensity ot the dees 30 

rod/sec, The ctiylene obtained from sthanyg! FOnthnine f thy forlowine 

impurities (ar role): C.Cs Propylene, 0 a2 outy tener, . 0D caiyra ted 

hydroc.rbors, Coi4 CUL, O.G G,: The AN nad 4 dellines point AMOUNT ing a 
c — 


1 


to 77.5 + PS.8+¢. Pre polymerisation wag ervested in stee, ampuliae with 
Magnetic mixer, The ampullae vero filled with An dissolved in toluene, 
liverated from air by freezing ang thawing in vacuun, and saturated with 
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ethylene under the above-mentioned pressure. The polymer suspensions 
obtained were rinied with methanol, dried in vacuun, and then their 
content in Aitroven us well as their viscosity in dimethy_. formamide 

at 26°C and with concentration of the polymer of 0.35 to 0.73 g/d). 
were determined, Data obtained: 1) for aclar ratios of etaylener AN « 
0.180.959 und 8.5204) the Yield of polymer as sinearly dependent cn the 
time of Polymerization required to achieve ag 40% ccrversion. For 4 
ratio of 0.7:0.3 the rare of polymerization inereases Up to 2540 con- 
version and then dezreases; 2) the intrinsic viscosity of the polymers 
increases with the degree of conversion; 3) with lons radiation (about 
20 hr and more) and a molar part of the AN >0.5 the polymers become 
insoluble due to cross linking; 4) the rate of polymerization increases 
with increasing concentration of the AN; 5) for all ratios the polymer 
contains relativeiy more AN than the initial mixture. In the range of 
concentrations of the AN from 0.1. - 1.0 molar parts, the equation y « 


0.718+ O.946x + 0.0019x2 holds, wherein x is the content of AN in the 
initial wixture and y the content of AN-in the polymer; 6) the calcu- 
lated constants of copolymerization ares 71(AN) = 7, ro 0. r, de- 
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8/190/61/003/007/008/021 
B101/B220 


however, if the content in AN excceds 0.7 molar parts} 7) the 


followin: constanta were calculated for the Copolymerization of ethylene 


with CO, based on the data given by Al. Brubaker et al. 
S. Kelesniknv, a. Pp. 


72(¢0) = 0.25; "2(Coll,) = 0.57. G, 
A. Satstave 
cess 
ces to English-language 
Coffman, H. Hoehn, J. Amer, Chen, 
and Engng. Chem. 40, 1459, 1948, 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. 
chemical Institute im. L. Ya. 


SUBMIT! RD: September 2C, 1960 
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publications read as follows: 


Soc. 74, 1509, 19523 wv, 


(see below); 
Sunrun. and ® 


are mentioned. There are 7 figures, ? tables and 10 refer ou. 
2 Soviet-bloc, und 5 non Soviet-bloc. 


The most important referen- 
ii, Brubaker, wv, 
Kay, Industr, 


Karpova (Physicc- 


Karpov) 
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1§ 6620 B110/B220 
AUTHORS; Abkin, A. D., Sheynker, A. P., Yakovleva, M. K. 
TITLE: Study of the mechanism of Tadiation polymeri zation, 


III. Mechanism of carbonium radiation polymerization 


PERIODICAL: Vysokomolekulyamyye soyedineniya, v. 3, no. 8, 1961, 
1135-11390 


TEXT: Previously, the authors had studied the effect of gamna radiation on 
polymerization and copolymerization of isobutylene, styrene, and ne thyl 
‘Methyerylate (hiA) dissolved in ethyl chloride and shown tnat they proceed 
at low temperatures (-78°C) according to the carbonium mechanism 
{ezhdunaroanyy Ssympozium po makromolekulyarnoy khimii, ssse, Moskva 
Internationa? Symposium of Macromulecular Chemistry, USSR, woscow) June 
14-18, 1960; Vysokomolek. soyed. 3, 716, 1961; ibid., 3 428, 1961), Some 
ideas with regard to this mechanism are put forward in the present paper. 
The initiation of polymer chains igs effected by interaction between a 
monomer molecule and a proton presumably originating from the solvent. The 
following exverimental data are given in confirmation of this assumption; 
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1) The polymerization rate is a linear function of the monomer concentratiay 
2) radiolysis of ethyl chloride at 78°C yields a product closely related to 
“dichlorobutene as to molecular weight (132) and refractive {ndex (90 1.4812)5 

3) at -78°C the polymerization rate of isobutylene “in mass" 
(46.7+107° mole/l-sec) 1s lower than in a solution of ethyl chioride (con- 


centration of isobutylene 12,6 mole/i; 71.2+107° mole/l-sec), The 

following mechanism ig assumed: The growing carbonium ion ejects a proton 
which forms a free Yadical with the negative molecular icn (counter-ion) of 

the monomer. [The participation of the negative monomer ion ig proved by the 
fact that the polymerization is strongly inhibited in the presence of a x 
monomer wish electron-acceptor properties, The copolymerization of iso- 
butylene and styrene as Well as of styrene and HMA follows the equation: 


2 2 2 4 
2 1 r 
rm) [ca + 1) (riA + 2AB + r,B°) 0,05] /[Auyr,A + XO, 4 ap + orb“, where 
@is the total rate of copolymerization; A and B are the concentrations of 
the monomers A and B, respectively; ©, and “4 are the rates of separate 
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polymerizatic. of A and 3B, respectively; \ = v/M is the ratio of the 
formation rates of active centers of A and By 


X= Carer ree * KorBea"inerpea)/p: where Ni he = rate of chain 
growth; ke is the rate of chain rupture. The two unknowns ) and X oan be 


determined experimentally from we » and from the Copolymerization rates 
at different ratios of the monomers. Data obtained for the Copolymers of 
isobutylene (A) and styrene (3): ) = 4; X= 810°; for atyrene (A) and 


MMA (B) A « 10; K = 440-107. It was observed that the polymerization rate 
of styrene increased at -78°C with increasing surface of the reaction vessel, 
The authors estabdl:shed an effect that ig analogous to that of solid ad- 
mixtures observed by R. “orrall et al. (J, Appl, Rad. a. Isot., 4. Be, 1958) 
The monomer nolecuies adsorbed on the surface of the reaction vessel have 

a higher electron affinity than the molecules in the volume, and are able 

to capture secondary electrons, Thus, the lifetime of the carbonium ions 
effecting the polymerization process is prolonged. Moreover, the influence 
of the surface is confirmed by a reduction of the molecular weight of the 
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ROlymer at ~78°C when steel ampullae are used instead of glags ampullae, 

S. S. Medvedev ig thanked for hig interest. There are 2 figures and 

7 references: 4 Soviet and 3 non-Soviet, The most important references to 
English-language pudlications read as followg: Ref, 4: A. Shapiro, 

V. Stannett, J. Chim. Phys., 26 830, 1959. Ref.6: F. R. Mayo, Ch. Walling, x 
Chem. Revs., 46, 197, 1950, Ref. 7: RB, Worrall, S$. 4, Pinner, J. Polymer 

Sei., 34, 225, 1959, 


ASSOCIATION: Fiziko-khimicheskiy institut im. L 


» Ya. Karpova (Physico- 
chemical Institute imeni L. Ya. 


Karpov) 
SUBMITTED: September 5, 1960 
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nitiating redox systems for the polymerization of butadiene with styrena 


tae rate of polymerization. Nekal with 20 % of Na,S0, and NaCl und 


nersolute (mixture of Na salta of sulfonic acids of the aliphatic series: 
©. , 50 Na) with £5 % of NaCl served as onuloifiers. Peroxiden ‘ere used xX 
uv 


¥ 
CITE 
1S.9208 E72, 3G ee $/199/61/003/011/015/015 
Hh 2 I] B110/3147 
AUTEGRS!: Unhakov, V. D., Mezhirova, L. P., Galata, Lb. A., Koatyuk, A. ty { y 
: Khusnutdinova, Z. §., Medvedev, S. S., Abkin, A. 5., : " 
: Khonmikovekiy, P. ¥. —_-——~——. 
; TITLE: Polymerization of atyrene and butadiene with styrene in : 
; emulsions under the action of initiating redox sya%ens. { 
: T. Effect of the nature of peroxide compounds on the rate : . 
; of polymerization i ; 
: PFPIODICAL: Vysoxomolekulyarnyye soyedineniya, v¥. 3, no. 11, 1961, | xy 
1716-1722 H . 
TREAT: Aim of the present work was the determination of the most active } 
tae 
j 
t 


aa 
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ng oxidants (Table), Potassium ferrocyanide and ferrous pyrophosphate 
ceonpies (TY) served as reducing apents. The rate of polymerization wis 
determined either dalutometracally or Srom the yield of polyner (in aupula). 
Foelsmercration tack place at 5fe with an excena of butadiene, styrene with 
pecexiden dissolved in it (10 % solution), and the calculated amount of 
initier holution. A suspension of the ferrous pyrephesphate tocplas wis 
ed atu certain temperature by means of medical syringes. Sunstarcrs 
(13 serselate (3 S% by weight adaed to water, ratio monomer i: éau}sifier 
(2) potassium ferrocyanide. The texperature was varied betwerr 
and @652. Seven peroxides vere investigated in amounts equivaiwme te a 
Qo and 0.1 5% by weight of isopropy] benzene hydreperoxade. K,Fe( CN) ¢ 


fag an concentrations eguimolecular +6 hydroperax.de- pe bert-tiusyl 
rouy) oen2one hydroperoxide (1) had the cptimua rate of polymerirition; 
ef ethyl aaepropyl benzeno peroxide, isopropyl benzene- (II), ana 
o hyi Gentzena hydropeTexide was lower, that of dibenzyl hydroperoxide stils 
Lover, and that of benzoyl peroxide tne lowest. Polymerization with #,0. 


proceats fast at the beginning, then 1t decreases strongly, since HO, and 


“ne reducing agent ure readil solutie in water. With 0.2-0.9 3 by welgnt 
y & 
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o? TI, only the initial rate incronses. The total yield is lower than 
with 0.1 5) by weight of II. Betreon 0.75 and 1 % by weight of II, initial 
rates and total yield are much lower. With 0.02-0.2 % by weight of I, 
initial rates increase. Since tho total rate decreases at 0.2 $ by weight, 
the dependence of the reaction rata on tho hydroperoxide concentration is 
probably linked with the inhibiting effeot of the decomposition producta 
of hydroperoxide. With 0.1 9% by woight of I and an Cquimolecular acount 
of K,Fo(cu) 6, both total yield and initial rate incroased with increaning 


temperature, The activation energies wero determined according to the o 
Arrhenius equation and found to be: E*A.6 keal/cole for II and 

E=5.7 keal/mole for I. Reduction of E by 3 keal/aole at ~ 0°C corresponds 
to a 200-fold increase of the reaction rate. Since the rate is twice as 
high at OOC, the pre-exponential factor in the Arrhenius equation inereases 


by 10° times with decreasing activation energy of I. For the copolymeriza- 
tron of butadiene with styrene (ratio 70 ;30) at 5°C, tho following waa 
usec: Nekal (2.6 and 1.4 % by weight added to water), 0.44 > by weight 

of ferropyrophosphate (related to iron sulfate) of the monomer. The ratio 
organic phase ; aqueous phase was 1:4 (by weight). In the case of 0.34% 
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by weight of hydroperoxide of II (equimolar ratio to the monomer) optioun 
rate was achieved with IV. The highest yield waa achieved with aryl-alkyl 
hydroperoxides (I and 1,1-diphenyl ethane hydreperoxide (III)) (Tabie). 
“ith an emulsifier concentration of 2.8 %, maximus conversion (70-75 %) was 
achieved after 2 hr with 0.2 % by weight of I und with 0.3 % by weight cf 
Til. Wath 0.34 9% by weight of II, optinun conversion (30 9%) was achieved 
after 2 hr. Polynerization of I and IV with 1.4 or 2.6% by weight of 
emulsifier was conatant up to 30 % Conversion, then the rate dropped, Wath 
1.4 § by weight, the initial rate was lower and the decrease more sree 
With an addition of 0.1 % by weight of hydroperoxide +0.26 % by weight of 
1V (after 1 hr new addition of 0.1 % by weight of hydroperoxide and 0.18 % 
by weight of 1V), constant polymerization took place up to 60 % conversion. 
Thus, the consumption of the initiating system causes a decrease in rata. 
‘Vhe efficiency ef redox systens and initiators depends on the reactivity 

of the radical oy well us on the solubility of the peroxide compounds in 
the eyncous phiuse amb oon the monomers. The loner the solubility in water, 
the lower the lors und the stronger the initiating action. I+IV¥ cause a 
fagshor rate of reaction than II +IV due to lower activation energy and 
loser solubility in water. For II tIV, the redox reaction occurs at the 


Card 4/7 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R000100130002-4 


’ 4 
aaa bps a 
te G2ol 72 M43, My $/190/61/605/011/014/016 - 4 
H B110/3147 aoe. 
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: AUTHORS . Ushakov, V. D., Mezhirova, L. 2., Galata, Lb. A., | 
: Khusnutdinoyva, 2. 5,, Sheynker, A. P., Medvedev, S. S., 
; Adkin, A. D., Khomikovokiy, P. M. | 
ean , 
i 
! TITLE; Polymerization of atyrene and butadiene with atyrene in : \ 
i enulsions under the action of initiating redox systens. i og 
\ IL Effect of the natnro of the reducing agent on the rate 
i of polymerization “. 
: PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. ti, 1961, | 
H 1725-1729 
| TeAT: Tne effect of the reducing component of initiating oyetems and of | 
i the addition of a aecond reducing agent on the rate of polymerization is | ale 
: otudied Used were syatema of hydroperoxides (HP) of isopropyl venzene | t 
! ! (Il) or n-tert-butyl isopropy) benzene (II) with ferrepyrophosyhate . 
; sonplex (JIL), potassium ferrooyanide (1V), ferrous oulfete «ith oe 
: o-phenantnroline, or of complexes of a,a-dipyridyl with ferrous oxalate. 
Sodiug pisuliite and the bisulfite compound of acetone served az reducing : | 
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Lal ane uss st hoe redox votrntial of TH} ya .noaoay Tn Gyr ts ved atate, 

| Lb teacts with 7, but dicrolves only slowly. This couges the gress 

H yenth of conversion. T¥ with high positive potential (420 mvt ip volucse { 

{ be Pee qe rate of anitiating is determined by interaction ©: Boy { 

H La’hoa.. Holvmerization in not initiated during tne unproductive reaction 4 

! ve LL selutie Nan ‘0, and sell soluble HP 2. NakSO , and poorly suluble¢ 

i “odd initiate rolymerinatior, The effect of IV on itt at 20°C coneists xv | =e 
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RA ;DIATION POLYMERIZATION OF TETRAF LUCROETHYLENE IN THE 
SOLID STATE (USSR) 


Bruk, M, A., A.-D.Abkin, and P. M, Khomikovskiy. IN: Akademiya nauk 
SSSR. Doklady, v. 149, no. 6, 21 Apr 1961, 1822-1325. 
$/020/63/149/006/014/027 


< 


The radiation polymerization of tetrafluoroethylene (TFE) in the solid state 
has been studied at the Physicochemical Institute imeni L. Yu. Karpov.. 
ee smacns of pure Ihe were frozen by immersion in liquid nitrogen and 
irradiated alah a Co¥° source with an activity of 60,000 g-equiv of Ra or 
eciron accelerator with an energy of 1.5 Mev, The weld of the 
oe was determine! gravimetrically following fast defreesing of ir- 
é pase ed specimens. The EPR spectra were recroded with the use of 
1501 iype devices; the absolute concentrations of radicals were evalu- 
ite by comparison of the signal areas of the sample and of a standard with 
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AYD Nr. 993-6 19 dune 


RADIATION PCLYORIZATION [Cont'a] $/020/63/149/006/014/027 


a known concentration of paramagnetic particles, It was shown that: 1) the. 
initial polymerization rate of TFE in the solid state increases with tempera- 
ware, attains a maximum near the melting point, and drops sharply after 
meling; 2) the total activation energy of polymerization is 0.6 kcal/mol in 
the -195 to -155°C range and 1.6 kcal/mol. at -155 to -131°C; 3) rapid anni- 
hilation of radicals takes place in the -180 to -140°C range and in the -80 to 
-50°C range; and 4 the character of the radical annihilation and changes in the 


EPR spectra observed at low temperatures suggest that these spectra are = 
associated with the radical formed in the monomer, and the spectra ob- . 
served at -150°C and above, to the radical in the polymer, Finally, it is assumed 
that the polymer radical has the structure 


is 
~é-c, 
i | 
F F 
and is 7ormed in the system as a result of the growth of the polymer chain, 
. : TRAQI 
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15.55 £0 B110/B147 
AUTHORS : Dorokhina, I. S., Abkin, A. D., Klimenkov, V. S. 
2 
TITLE; Copolymers of acrylonitrile and vinyl acetate 


PERIODICAL: Khimicheskiye volokna, no. 1, 1962, 49 - 54 


TEXT: The composition of copolymers of acrylonitrile (I) and vinyl 

acetate (II) in (a) aqueous emulsions, and (b) homogeneous dimethyl fomamite 
solutions (DMF) with peroxide initiators in different steps of 
polymerization was studied. The following values were found for a: 
monomer:Ho0 = 1:3, emulsifier concentration = 3% by weight of the 

monomer, K, 50, concentration = 0.3% by weight of the monomer, x 


temperature = 50°C; the values for > were; concentration of monomers in 
DMF = 4 moles/liter, benzoyl peroxide concentration = 0.048 moles/liter, 
temperature = 50 C. Copolymerization was first investigated in 30 - 40 ml 
dilatometers for a conversion of 10 - 15%. The copolymer obtained from 
an aqueous emulsion was coagulated by a 10% aqueous NaCl solution, that 
obtained from DMF by a 60 - 70% DMF solution. In this case, the 
copolymers were extracted by benzene. Further copolymerization in 
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aqueous emulsions was investigated in a 6 liter reaction vessel in Ny 


atmosphere (“ 0.05% 05) in the presence of K,S0,. The authors determined: \/ 


(1) the composition according to nitrogen content (Kjeldahl), (2) 
characteristic viscosity of 0.5% solutions of the copolymers in DMF, (3) 
their solubility (qualitatively), (4) denyity, (5) vitrification 
temperature according to V. A. Kargin et al. (Ref. 6: ZhFKh, 23, 630 


(1949)). When the degree of conversion was low, copolymers of different 
characteristic viscosities were obtained. The lower » char of the 


copolymers obtained in DMF solution are caused by chain transfer through 
the solvent. The dependence of 2 char on the initial monomer composition 


is caused by different reactivities of monomers and radicals formed from 
them. This dependence is practically the same for copolymers from a DNF 
solution and from aqueous emulsion. For an arbitrary initial component 
ratio, the copolymer is always enriched with I. The copolymerization 
constants (rj = 4.2, ro = 0.05) obtained according to L. Gindin et al. 
(Ref. 6: ZhFKh, 21, 1269 (G5n7)) show that the rate of addition of I to 
its own and to a foreign radical is higher than that of II. Since with 
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arbitrary initial monomer ratios I is faster consumed than II, only II 
polymerizes in many cases. Integral copolymer composition changes with 

the degree of transformation, with the contcnt of I decreasing. Differential 
copolymer composition changes stronger than integral copolymer composition, 
with nomopolymerization of II taking place when I is exhausted. The intra- 
molecular distribution of chain links was calculated from the formulas for 
the distribution functions according to L. Gindin et al. (Ref. 11: DAN, 
SSSR, 56, 2, 177 (1947)). With a high content of I in the initial mixture, 
the macromolecules are made up of long links of I connected by 1 ~ 2 links 
of II. Copolymerization of I and II (initial molar fraction of I = 0.679) 
with 70% yield results in an equimolar ratio with an integral composition 
of ~80% M of I. Macromolecules of the copolymer (50:50) consist of 
successive sections of I and II with 1 - 10 links of each component. 
Solubility increases, and specific gravity and vitrification temperature 
decrease when the fraction of II is increased. The fraction of the 
copolymer enriched with II acts as a plasticizer in fiber production, and 
deteriorates the properties of the fiber (resistance to heat). There are 

6 figures, 5 tables, and 12 references: 5 Soviet and 7 non-Soviet. ‘he 
three most recent references to Fnglisn-language publications read as 
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follows: F. R. Mayo et al., J. Am. Chem. Soc., os 1523 (1948); R. M. 
i? 


Fordyce et al., J. Am. Chem. Soc., 70, 2489 (1948); T. Alfrey et al., J. VJ 
u 


Polymer, Sci., 5, 719 (1950). 
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Composition and intramolecular distribution of copolymers of 


acrylonitrile with butylvinylsulfonate and methacrylamide. Khim. 
voloXe no.2:10-14 '62, (MIRA 15:4) 


i. Vsesoyuznyy nauchno~igsledovatel'skiy institut iskusstvennogo 


volokna. 
(Acrylonitrile) (Sulfonic acids) (Methacrylamide) 
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AUTHORS ; Dorokhina, I. S., Klimenkov, ¥. S., Abkin, ‘A. D. 


TITLE: Production of fiber-forming nopolyears from acrylonitrile 
and vinyl acetate 


~ PERIODICAL: Khimicheskiye volokna; no. 5, 1962, 16 - 21 : | 


TEXT: This second paper on copolymerization of acrylonitrile (AN) with 
vinyl acetate (VA) describes laboratory and pilot plant experiments in N 
A smoanieT’ at 50°C aimed at the production of copolymer sibere containing 
3 . 20% VA, and lists the properties of the fibers. Results: A copolymer 
of the ratio AN : VA-= 30 :.10 was found to have optimum sr opextieas 
Because of the higher reactivity of AN, this was added in successive doses 
during the preceas, together with the regulator and the emulsifier, so as 
to obtain copolymers of constant composition. The inhibiting effect of 0 


*contained in N, was suppressed by 0.03 - 0.05% hydrosulfite. Since the @ 


reaction velocity strongly increases jowing to the redox system formed, N 
was used with a maximum of 0.5 - 0.6% 0,. Kiser following optimum sonditi ons 
were found experimentally: ratio monomers + HL0 = 1 : 33; ratio AN : VA in 
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the initial mixture equalling 68 : 32; content of initiator (water-soluble 
peroxide) 0.7% of the monomer weight; emulsifier (Hi (XK) or Sulfanole) 
3.0%; regulator (Diproxid) 0.03%; duration of process 4 hra, yield 70-78%. 
In the laboratory test, the fiber was spun from 14 - 167% solution of 
copclymer in dimethyl formamide. Oxidized hydrocarbons (c,, - C45) were 


used for the precipitation bath (90-100°C), and triethylene glycol for the 
drawing hath (100°C). In the pilot plant test, spinning was performed 


through spinnerets with 4800 or 12,000 openings, following a procedure 
-developed for polyacrylic fibers, ina 40-60% dimethyl formamide 
precipitation bath. The "nitron B (v)" fiber showed a breaking length of 
25 ~ 30 km, an elengation after embossing of 20-25%, and a shrinkage in 
boiling water of 25-30). Increased shrinkage occurred with increasing VA 
content, fiber with 20% VA was poorly heat-resistant. The vitrification 


temperature was 80-02°C for 10% VA, and 65-70'C for 20% VA, as against 
85-90°C for pure nitron (polyacrylic fiber). The new fiber can be 
colored by basic or disperse colorants. Colorability increases with 
increasing VA content. A VA content of 10-12% ia recommended for the 
production of staple fiber, a VA content of 20% for fur manufactured from 
man-made fibers. There are 3 figures and 4 tables. 
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. SUBMITTED; August 26, 1961 
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AUTHORS: Dorokhina, I. S., Abkin, A. D., Klimenkov, V. S. 
TITLE: The part played by the distribution of monomers between the 


phases in the emulsion copolymerization of acrylonitrile and 
vinyl acetate 


PERIODICAL: Kolloidnyy zhurnal, v. 244 nos, 5y 1962, 549 - 553 


TEXT: The distribution of monomeric acrylonitrile and of vinyl acetate 
between the hydrocarbon phase and the ligtid phase was examined at 50° C, 
both with and without the addition of Mk (MK) es emulsifier. A likely 
reaction mechanism of the polymerization is suggeated. The distribution 
by volume was determined after shaking together a mixture of monomers, and 
water for one hour. The initial proportion by weight was 3:1. The 
proportionate amounts of acrylonitrile and vinyl acetate were determined 
-by refractometry, applying a correction for the solubility of the hydro- 
carbon phase in water. The results are collected in Table 1 and Table 2, 
The ratio of acrylonitrile to vinyl acetate in the hydrocarbon phase is 
seen to.be only slightly displaced, whereas considerable aeviesions appear 
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in the aqueous phase. The solubility of the monomers is slightly greater 

in soap solution than in water. Polymerization experiments carried out 

with different quantities of emulsifier indicated that the polymerizing 
reaction proceeds firstly in the soap micelle and later in the polynmeria 
monomer particles. There are 4 figures and 2 tables. y 


ASSOCIATION; Vsesoyuznyy nauchno-issledovatel'skiy institut iskusat- on =: 
vennogo volokna, Moskva - Mytishchi (All-Union Scientifio 
Research Institute for Synthetic Fibers, Moscow - Mytishchi) 


SUBMITTED; August 12, 1961 


Table 1. Legend: a ~ composition of initial monomer mixture (acrylonitrile-- 
vinyl acetate); b - hydrocarbon phase; c - aqueous phase; d - solubility 
of monomers in water in %; e, k, m - mole%s f, 1, n = wt.%3 g, i - 

- composition of monomeric mixture (acrylonitrile - vinyl acetate); nh, 3 - 
quantity of monomers in % of initial quantities. 
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Table 2. Legend: a - composition of initial monomer mixture (acrylonitrile- 
vinyl acetate); b - soap solution (1% MK); ¢ - hydrocarbon phase in the 
‘presence of the emulsifier; d ~ solubility of monomers in %; e, h, 1 - 
mole%; f, i, m - wt.%3 g, k - composition of the monomer mixture 
acrylonitrile - vinyl acetate; j, n - quantity of monomers in % of 

initial quantities; o - in 1% MK solution; p - in pure emulsifier. 
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m. cai : 81,1—18,9 
62,3—37,1 
Hy 1 4 aie 
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AUTHORS s Dorokhina, I. -8., Abkin, A. D., Klimenkov, V. S. 


; be TITLE: Kinetics of copolymerization of aorylonitrile ana i acetate 
PERIODICALs Vysokomolekulyarnyye soyedineniya, v. 5, no. 3, 1963, 505-392 


TEXT: To study the possibility of synthesizing fiber-forming copolymers, , 
the kinetics of copolymerization of acrylonitrile (AN) and vinyl acetate | 
(VA) wae investigated in dimethyl formanide (DNF) and in aqueous emulsion. | 
In DHF the concentration of components was moles/liter and copolymeriza- 
tion was performed at 50°C with 0.048 moles/liter benzoyl peroxide. In, 
aqueous emulsion the monomar 3 water ratio was 1 : 3 and potassium per. 
sulfate served as initiator. The following values were calculated from the 
eQuitions developed in the thesia by Abkin (Fiziko-khim. in-t im. 

Le Ya. Karpova, No, 1951) for the reaction in DMF: ) = a O= 40, r, = 402, 


tT, = 0.05, constant of cross termination ky tab" 8. ine 10° ieee Jaaler ase: 
constent of tae initiation rate k, = ki = 2. 65°10" 5 sitere/nolesses. For | 
i, gopolymerization in the emulsion, the pics weres \ = 8, 0 = 170, oon- 
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etants of the oe of growth Kpy * 1632, Kap sks Ke. 361, Kea " 324700,' 
Keap = 3.73°10 -, ky - 22.4°10°1, ke = 2.8°10 liters/mole*seo, The index 
4 refers to AN, the index B to VA. There are 3 figures and 2 tables. 
~ ASSOCIATION: Voesoy uznyy nauchno-issledovatel'skiy institut iskusstvennogo | 


volokna (All-Union Soientifio Renearch Inetitute of Synthetic 
Fibers.) 


- SUBMITTED: August 26, 1961 
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AUTHORS: | Nezhirova, L. P., Smigasevich, Z., Sheynker, A. Pey—tbiein,AeD. 
TITLE: Carbanion mechanism of gamma ray initiated polymerization 


PERIORICAL: Vysokomolekulyarnyye soyedineniya, v. 5, no. ‘4, 1963, 473-478 


TEXT: The Go°° gaime ray initiated polymerization of acrylonitrile (AN) 
and copolymerization of AN with styrene (St) and methyl mathacrylate (114) 
are Giscussed. Results: (1) At -78°C the polymerization of AN initiated 
by ganna irradiation was successful in triethyl amine only, while at orc 
the electron donor or accoptor properties of the soivents (triethyl amine, 
ethyl chloride, acetonitrile or butyronitrile) had no effect on the poly- 
merization. (2) ‘hon copolymerization of AN with St was initiated by 
gantia rays, copolymers enriched with AN formed at low temperatures, while 
at normal temperatures an azeotrope characteristic of the radical polyneri- 
' zation of these monomers was formed. (3) Copolymerization of AN with itis, 
initiated by gamma rays, yielded in triethyl amine at -78°C a polymer en- 
riched with AN, independently of the initial ratio of the monomers. 
Thy ™ 7.0, Tyne = 0.05, these values being close to those for catalytic 
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anionic polymerization. (4) The kinetics differs from that of radical 
polymerization. MIA polymerizes moresiowly (0.04°1075 mole/l*sec) than 


AN (0.96°107? mole/l*seo). (5) These differences confirm the carbanion 
mechaniom suggested by the authors for the polymerization and copolymeri- 
zation of AN by gamna irradiation at low temperatures. There are 

3 figures and 2 tables. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova (Physicc- 
chemical Institute imeni L. Ya. Karpov) 


SUBMITTED:  Auguat 26, 1951 
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B101/B220 
AUTEORS: Geresimov, G. N., Abkin, A. Ds; Khomikovskiy, P. HM. 
TITLE s Mechanism of heterogeneous polymerization of ethylene under 


the effect of ionizing radiations 
PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 5, no. 4, 1963, 479-486 


TEXT: A method was developed for determining the diffusion coefficient of 
ethylene in polyethylene ty plotting the desorption curve, after the poly. 
athylene had been previously saturated under pressure (up to 200 atm) with 
ethylene. Tho deserption-induced change in weight of the polyethylene was 
measured. The diffusicn coefficient was at 25°C ~3.5, at 36°C 6.0, at 
50°C.v9.0. The solubility of ethylene in polyethylene is proportional to 
its volatility, and with constant volatility indevendent of the temperatun. 
With constant temperature, the diffusion coefficient is indevendent of the 
aoiubility of ethylene. The specific surface and the pore dianeter of the 
polyethylene was determined with crypton by the method of 4. Zettlemover, 
"A. Ghenda, 5. Gambble (J. Amer. Chem. Soc., 72, 2752, 1950). Tho specifis 
syrface was dependent on the conditions of polymerization; it was 
(n A ag with a dose of 62 r/seo, 300 atm, 70°C, irradiation time 10 hr; 
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33,2 at 141/r sec, 400 atm, 25°C, 6 hr; and 18.0 at 141 r/sec, 400 atn, _ 
25°C, 12 hr. Assuming cylindrical pores their internal diameter r, and 
wall thickness d are calculated: rg = 1.66°1075 em, d= 6.324076 = 


4.69°107? cn. Based on the cylindrical model and using the method of 

J. Cranc (Mathematics of Diffusion, Oxford Univ. Press, London, 1957), a 
rate of ethylene addition at the radicals inside the potyner of Ps eee 
was found, whereas the experimental data vary between 8.5 and 45.0 g/lehr. 
This difference is explained by the fact that the concentration of the re- 
active radicals inside the polymer is less than 107? mnole/l. From the 
proportionality betweon rate of polymerization and specific surface it is 
concivded that the reactive radiculs are mainly at the surface of the 
polymer. Thera are 4 figures and 3 tables. 


ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ye. Karpova (Physico- 
chemical Institute imeni L. Ya. Karpov 


SUBMITTED: November 5, 1961 
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BRUK, M.A.3 ABKIN, .A.D.; KHOMIKOVSKIY, P.M. 


Radiation-induced polymerization of tetrafluoroethylene in the 
solid state. Dokl. AN SSSR 149 no.6:1322-1325 Ap '63. 


a (MIRA 16:7) 
2 Piziko-Yhini cheskty institut im, L.Ya.Karpova. 
(Bthylene) (Polymerization) 
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